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Fig. 1 Procedure of rejoining user identification method based on the network access item and procedure



52 M x

B ETHEFFEITUFHH AP ENW G BRG] 7 % 225

2 L g U ) ) g SN RO
L BUM T 1K

(D Kol otk 2t

e ahiz B R R H Sl s E A
JULEBEAS i) 1] 5 % 34 URL Cuniform resource
locator, 4t — B¢ I 7 %) ¥ SR B 4045 2 (50 4%
ANEE) . B e PE R Y G H A5 e 52 O ) B
RAMMHENFB— P FHL5  URL, Vi [a] i}
). 42 R 89 H 8 S0P KR 46 08 (560 GB—~ 110
GB), R Ja S5 T ARz 1 T4, W) i, 42 I8 4
T B A — 28 A ICRE A P A B K Y X 4% 1 1)
Ty«

{u, date, domains: { Website: { Websitel ,
Website2, Website3, - }},
time2, time3,*}}

LSRR R P w 75 H W date U5 18] (19 9 5
Website § Websitel, Website2, Website3, ==+,
Vi 0] B B 18] 43 504 timel s time2, time3, . A
TR ULd ARG A R B RAT R, R
JE SR bR d ok LU IR 26 U5 ) AT A B8 E
filt o 100 L AT DAAR & b 3k f J5 2 52 90 v — S E 0 1Y
Gip=Ra NI}

(2) AL P B2 Bk ik

VERBIOCR g™, i T80 B R FH P AR A
FH P 4R B Pk e B 7E 25 ST ¥ ST S8R 1 R A R
SE4E /N AR PR SE L Rt SR T AN S A 0L
JE R TT AR 21 S TP AR LS A — S
A

time: { timel,

| D(v) N DCu;) |
| D(v) U DCu;) |

K Do) Al D) 5 iR AR A o FIE
FH R PE U I w, 7 — € I TR) Y 488 17 18] 1Y
PO 31ty B G P 88 U ) 19 090l 52 SC Ay ) 3l
R K B ROR # 80% Lk M. 2
SimiOne Cvyu;) KT RIE 0. 6 (P5SLH w45 W, {8
W w, A SimiUsers (v) X—5H P o #8RLEY FH
Jak L LN

(3) B T Ak 099 3 1) ARLARUFE - 4R 3859

T2 D AR B T P 225 U5 1) 79 1 3 4>
B LA HEAT B AR LD BE 1530, 0 AE P 22 U7 [R) Y
PO 35k v, A B ) il 2 HC A P A BT ) B 1) P
Sl o A ) S HCA R LA P 7 1) A AR
Sl s IX AP AR 1 19 3t e BB AR R T 0 0 2% 5 )

QD)

SimiOne (v,u;) =

5 R A BT LA AR AR B 5 20 b i o 5 A
ANPE AL I 3 B9 FF . DRI K PP D Ta] A 1 A 1)
i AU 25 R kR iR 2Ok Bk — 223 R A
F P AR L

SimiTwo (vyu) = ﬁ; d € D(v) N D(u,)

(2)
Hrp vd) Ryl 84 d v S

2 (2) H f T 1) P O Y 1 kL A 1
AR 2 8 ey O A 07 8K o I il Frg A A =X
& SCON B A TP U ) Bny 480 8. i 28 (2) m A5 2
HF o Bl SimiUsers (o) W 8EAS H P 387 13 48 21
JE MR 3 — AR T A R R R —E T
B CRip 5% . 4 SE g4 /P AR S BB 5 Y
SimiUsers (v) P 4E.

(4) BT I [A] R AIE 1 A ABL AT = A28k Y

TE B — P B R A s 8] 5 1T —A> 24
ey h = (hy  h, ho) Fm P B
D B [ R AE, I h, FOREEG— 1D h 8157 hix M
FURY P28 Ui Ia) KA. WRTES G — 1D hB%E i h
Z/DA 20 min A URL 3R A A% W45 n, 250
L DL R AR ARLEE 0. 69 (4 SEBG T A5) R bR ifE
K AR AL T35 vk M8 P o A AR
F14E SimiUsers (o) T F1 v B9 1 W Bs a] 45 ) 5
< 0. 69 MY P A Al i Dk 4.

(] B H 0 FH P 28 5 U5 1) 19 10 3l 550 8 P
BAOPBT X 3 4 0 3 1) 1 [R) B[R] RRAIE , BE T X — A
TEXT AR L] P AR AT 3 — 2D 8. X T A&
Uy 18] (1 W 328 <o [RRE ] —A> 24 e 0] " = (|
Ry e R RO s o (3 [ B TR]
FRAE, Foh o FRERREE G — 1) h 358 i h W3k w
B P U ) B R AR LA 0. 53(HE SE G W A% A AR
R A XA S5 05 ik R T P o A AH AR
FA T8 SimiUsers (v) H A Fl o B 17 7] R 38 A9
Vi [a] B R ARARLRE <C 0. 53 (I 7 i ad g .

RIS BRI R A Simi Three PREINAT.

(5) Tl 1 1) 350 15 A9 AR P B2 38 59

JH P19 24 5 1) T Sz e 7 FH P 2% 8 1) 3 25748
&, AT LA R A g U0 B0 18— A B AR K
W wr vus vy £ A V5 18] R 3k 09 56 5 00T HE 51
W

Ut W > Wy W T Wy T Wy > Wy

Up Wy = Wy > W, > W > Ws

Uz : Wy > W5 > W3 > W —> Wy



226 Ax # ¥ I X

¥ o R 555 %

LA BV NS F S P w wus wus #8511 T
W 5 B s sy sws sws ) s H KT ] 3007 Ok &
ws Fwy B FIPE w, = w; = wy = ws > w,” I
— ST e N wy 05 RE KARAR B , A 1
fal—AF B AH TR P P A s 55 R AEALL

B — 20 XN P s B w78 21 ) 35
JP LR AR AT R R w Bl 7E—
B B[] PN % DX 285 75 ) 33 53 53] A

Ui tWjp ™ Wig = 00 72 Wy, —> 0 T W, TN T W,
Uj :Wj —> Wig = 20 7F Wy, 7 0 T W, T T W
o LRI TT TP w,, — > w,

Fw,, = o = w,, TERMIFE L WEE {w, > sws )
HIOCR A e X — 7 A AL ) — A B
Y ILE BB TR EZ R TR A
FH P B 5 [0 3507 v 0 Bk, O 2 S S48 0l AR ALY
TP s AR, 2= WA LT 7 AR AR W
JIT A AR 4R B2 1t 22 RSt A2 P A P I 46895 1)
TR R BL

PA 14, 306 (s SR AT A B0 L o AH BT
£E SimiUsers (v) W ETA 1 v B9 B 4% 17 ] 505 A0 )
JEHEA <14, 300 BT A ilad st B 3xX —# 5T
RN SimiFour PREIAT.

(6 AR S G5 FH P A U5

Witk FEJLE A | SimiUsers (v) | = 0, ] #]
Wr P o T AR P55 | SimiUsers (v) | =1,
W R Z P AR 5 P o BAT AR TE S 0 19 H
PR B 47 | SimiUsers (v) | > 1, Mgt —4
M P Ak 5 H P o AR F P A A A (]
SOre .

H T SimiOne 5 SimiTwo &R AEFH P iJ5A]
PO 35k AR ARL P 5 T A L £ T (3D X 3 P AH
U #EAT 25 5 115 13 B SimiOne Two. H F 5 7]
F189 190 3 | P[] R A1E | 5 1) 397 45 5 T8DX 1 0 7 AR AR
JEE VTS A DTRRAR X 23t AE A s PR ke o o SF 4 vk T
AP 5 AMHAP o BEMHEME S, #
SimiUsers (v) 0 A H 4% IS {85 B 7 HE P
J& BRI N(N = D MER 5 AR o HA A
i) B 3 09 B TH SRR oy < Bir A5 P 42 B8RS
1B R PP HE I L B HE 42 55— B0y FH P ob A AT Ao ]
Fru)S, EEKRFS, . X A—=5%) . HFS u—
1AL B A Ay R ] B 3 40 1D e s DU TP T
AGERAE SameUsers (v) B H. & SameUsers (v)
EEPRA 2T 1A, W] i of A R/ 3R
A Al I 12l Bl A E P B 0

2V
ZW(e) '

d € D(v) 1 D(u), e € D(v) U D(u;) (3)

AR 50 ML RMAE. KA FES

A 0 ] BE{H SimiUsers (v) 5 v HAG 1 F &4y

M PO REHRE | AL, T R Ty YA RETE — E R
J& EARUEAT) RE 8% 4% 32 FH P ik [ml,

3 CHERET U B AL Sy By

Sy S0 TIE 5 T I 45 1 1) 30T 1) EE A R P B Ay
WU I ¥ W AT A7 1 5 8 Rk & 0 I H £ 48 8
PEAL Y L X 25 809 A~ K BRFA I AL 2013-11-
04 F| 2014-01-02 I 8] Bt N (60 d) 1Y M 2% 5 [A] H
AR AR O Ik R AT TS, U PR R L R
SR .

(1) 5256 58 M 8

AR SCHE 0 P B 40 U0 5 1 B A A Y A
e gmis oy Java B )7 AN B IS 1T EHRAE R
%t N Linux, Bt ¥ & Pentium IV 2.4 GHz, 8 GB
WAE & 5L L.

P T A R P AE 60 d LA BHE A 4 IR 2 g SR
B HEAT T R4, &% 25 809 AN FH P S ¢ d Y W 44 15
[ 50  7E 20 809 AN P BRI (60 — 1) d i #x #R AH
W &G, B TA 5 000 MHPTEMPEU
HORAEFEAR [ S0 09 F P, i 53 46 20 809 A4S P
TEH P PE AR e AR 3 A 3 3k 2Ok i &
B % TR R
A5 000 AP REERHA S &

SimiOneTwo (vsu;) =

0
5000 X100%
RM20809 AFEERRAFR, .
20 809 X100/
NG00 R TAES KR R RAN AP AESHAPE
P X100%
75 809
20 8094
IR ‘
208094 | (60-nd — {EHCH
¢ FHF60d RS HPPEU %Egii
T o R 75
25809/ REE TELER Il
mreoa ) s gl ¢ fenmaa BB
: ! O PR
YA | s
som
FHI
\ (60~ d > AMEH
ENEEIES

W2 HEEMFIELREE

Fig. 2 Experiment method of dataset split



52 M x

B ETHEFFEITUFHH AP ENW G BRG] 7 % 227

&L 2 0, B AR T — A SR/ N ¢ B A 5 v
5 RE A% LU o A MERR P RO T . OC T ¢ L AT
TIPS, I R BEE ¢ BB, BN T R
MER R WA B W, 2 ¢ I 4 B E] 5w, LU
D5 B HERG A — D RIS HY > 5 Z 5.
U J7 v B HE AR SRR AN R R iE R - 5 d
F8 1) 28 15 ] 5 A DA A 0 P B 0 U0 A R
.

(2) Jz 4 2R

X — D AR v, £ 20 809 4N P i %k
e LB AL BRE AT 1 T 4% Uy 1) 3 i B
AR H P SR 5 527, SimiUsers (v) 1 4E

Eﬂiiﬁ%#%}%ﬁ‘ZEE@@I%%%(*ﬁ%

. | SimiUsers (v) | . YA
AL e S A ) K JE AT B 1

R 1R, AR AR SO R 2 DRI T
XA P 4 1 O B2 AR 5T 5 {HL ey T2 P R T
B R P T AR BL P B B2 o o 265 3~ 5 25 R A% 4 B IR
JEA T R 3k 2620 BR B B0k S 2% B A P A vy L G
T AR BN E T B 4 R RS L

MR RPAT IR MR ATIE 3 4RIk
AR TR 2 sy 3 A ER R, BT
980 VL L. ik A 2 5 1 P R Ak B2 s
BEXF—A P R A B S AT I R 6. 127 s,
BEE W MR R 5 ORI B T B 97 i O T
A o T TR S B N T 2 v

1 FAFPEmRNFTELEP B SimiUsers(v)
Fl P E 8T DL R 3B AT B

Tab.1 Variation of user number in the set
SimiUsers (v) and running time of each stage
of the user identification method

R C Y J5 Ll Y BATHFE] /s
2 14.120 000 4,900
3 0. 007 000 1. 100
4 0. 003 000 0.067
5 0. 000 429 0.032

k2 ETWEWEFTWARP R GRAN T %
Yy h %

Tab.2  Accuracy rate of the user identification
method based on the network access item and
procedure

T A A7 42 P T A7 42 F P T B A
B HERR R/ Y% IR % Y% WY HERR R/ Y
99. 06 98. 14 98. 32

4 & i

%2l H P A Z 5 1 B3 15 5 [R]85 45 1
B B0 1 55 5 B TG sh A ST R B FE Al n) L B R X
— [ S, A SCHR T T IR 4% 1 1) 35 Y A
FH P B 038500 73 o DA P I 45 15 i) 1 ) 35t AR AIE
R[] REAE 3007 RRAE 31X JL R 5 18 - 3% A5 K Tk A )
FH P B 330 50 T B, DA 52 B X 5 A P B
YRS 2 O A e X H bR, %O ks TR
iZ B X 25 809 AN P 60 d 1M 45 1] H
ABE I, S50 0 RV HER Ol 98, 32%.

AR SCHRE % 35 T 9 2% 1 ) 30 1Y) FA T
By U T 35 SE T P By R ROR S i R
F) B0 A AN A% B F P R Z )5 By
PGB T 37 S B i L X T A O RS Bl R 45 R A
TSR = BB BTG B RN T o < B G A
G853 F 1 F-HL5 55 %6 T A A B R A 1 1 2
Xt T8 iz 8 AR 2 P E A R e
HERE 1) 765 4 SR s R I R P 3 A I T S 300 R
S R =g W N S A e | = R S = O

< B

(1] % T #ahwEidrEANNRAEEHEN

[D]. 4t . b m i i k %, 2010.
LUO Ya. Identification of the re-joined mobile
customer and marketing proposals [ D]. Beijing:
Beijing University of Posts and
Telecommunications, 2010. (in Chinese)

(2] %A% BHAFPHERREESRREZESMNAE
B AELD] R fF . WK & K¥, 2012,
ZHANG Da-liang. The analysis and application
research for mobile user’ s adding source and
lossing whereabouts [ D]. Hohhot: Inner Mongolia
University, 2012. (in Chinese)

(3] WwEBzAGEEANE. FEBHH R NG2-

BASS(vd. )& HAHLS]. x . vEBFHREE
Al #, 2013:147-148.
China  Mobile Communications  Corporation.
Business Specification for New Generation Business
Analysis Support System [ S]. Beijing: China
Mobile Communications Corporation, 2013: 147-
148. (in Chinese)

(4] % EBE.M3#EF.KF W.% HEAFHEERA
BRBHGREERFARIIL AT L AkFE*
# . 2013, 30(4):26-32.



228 X % ¥ LT kK ¥ ¥ #H % 55 %

ZHU Hui, LIU Hong-wei, CHEN Li, et al. (7] EEH. BFAFPEARNLMNEL B LTS %t
Research on information privacy boundaries and [D]. At dbEdp e K%, 2011.

sensitivity of net users [J]. Journal of Guangdong ZHANG Yu-zi. The analysis and design of the
University of Technology, 2013, 30(4):26-32. (in mobile users rejoin network analysis system [D].
Chinese) Beijing: Beijing  University of Posts and

[5] %X %.ZZF. #yBEEZNHAFRINELS Telecommunications, 2011. (in Chinese)

et )], T up i ¥4k, 2012, 17(3):30- [8] de Montjoye Y A, Hidalgo C A, Verleysen M, ez
33. al. Unique in the Crowd: The privacy bounds of
Al Da, LUO Aiping. Study on mobile human mobility [J]. Scientific Reports, 2013, 3.
communications rejoin customer identification 1376.

algorithms [J]. Journal of Xi'an University of Posts [9] Calabrese F, Diao M, Di Lorenzo G, et al.

and Telecommunications, 2012, 17(3):30-33. (in Understanding individual mobility patterns from
Chinese) urban sensing data: A mobile phone trace example
(61 Tz, FIAEMFaEEeErEEANNE D] [J]. Transportation Research Part C: Emerging
Z M2 MKk %, 2009, Technologies, 2013, 26:301-313.
HE Rui-jiang. Using fingerprint recognition [10] Mazhelis O, Puuronen S. A framework for
technology mining telecommunication reentry net behavior-based detection of user substitution in a
customer [ D]. Lanzhou: Lanzhou University, mobile context [J]. Computers and Security, 2007,
2009. (in Chinese) 26(2) :154-176.

An identification method of rejoining mobile user
based on network access item and procedure

WANG Zheng . BAO Lei

( School of Software Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: User uniqueness identification is a kind of necessary work for any marketing activity in
mobile commerce. However, as a result of many factors and their interactions, it is a common
phenomenon for mobile operators that a great amount of mobile users enter communication network
and exit. Once users re-enter the communication network, not only the descriptions of old users are
totally useless, but also the work of inspecting new users has to be re-started and the whole user
profile can only be obtained after a very long time. On the other hand, the accuracy rate of the user
identification work based on user information is only 42%. Therefore, the mobile user identification
problem is focused after they re-enter the communication network. And a similarity calculation
method is presented based on users’ network access item and procedure. The method can identify a
user by 6 steps from pre-processing data — trimming the similar user set —> identifying users, etc..
Experiments are made on a real data set of the network access log of 25 809 users from a
communications corporation in 60 days. The overall accuracy rate of the presented identification

method is 98.32% , which shows the feasibility and effectiveness of the method.

Key words: network access item and procedure; mobile user; rejoining communication network;

identity recognition; user similarity calculation



